Xanthine oxidoreductase activity is correlated with insulin resistance and subclinical inflammation in young humans.
The enzyme xanthine oxidoreductase (XOR) catalyzes the formation of uric acid (UA) from hypoxanthine and xanthine, which in turn are products of purine metabolism starting from ribose-5-phosphate. Besides the synthesis of UA, basic research has suggested that XOR is involved in the regulation of reactive oxygen species, adipogenesis, and peroxisome proliferator-activated receptor-γ (PPAR-γ). XOR activity has shown to be much lower in humans than in rodents, which makes its accurate measurement difficult. Recently, a novel human plasma XOR activity assay has been established using a combination of liquid chromatography (LC) and triple quadrupole mass spectrometry (TQMS) to detect [13C2,15N2]UA using [13C2,15N2]xanthine as a substrate. Using this novel assay, we for the first time determine plasma XOR activity in humans, and evaluate its association with insulin resistance, high-sensitivity C-reactive protein (hsCRP) levels, and other parameters. Of the 29 volunteers who wished to participate in the study, 3 were excluded; of the remaining, 11 were female and 15 were male with a mean age of 25.9±3.3years. Blood samples were collected under fasting conditions in the early morning to measure XOR activity and other parameters. The natural logarithmic value of XOR activity (ln-XOR) in plasma was 3.4±0.8pmol/h/mL. Ln-XOR had a positive correlation with UA and body mass index (BMI) and a negative correlation with quantitative insulin sensitivity check index (QUICKI) and adiponectin. In addition, ln-XOR had a positive correlation with hsCRP levels, which serves as a marker of chronic inflammation. The present study has shown that XOR activity is correlated with serum UA levels in humans. Furthermore, even in young subjects, XOR activity is correlated with insulin resistance, BMI, and subclinical inflammation. Thus, XOR activity may be potentially involved in adiposity and subclinical inflammation in humans.